Oxygen exposure has a large impact on lipid biomarker preservation in surface 2 sediments and may affect the application of organic proxies used for reconstructing past 3 environmental conditions. To determine its effect on long chain alkyl diol and keto-ol based 4 proxies, the distributions of these lipids was studied in nine surface sediments from the 5 Murray Ridge in the Arabian Sea obtained from varying water depths (900 to 3000 m) but in 6 close lateral proximity and, therefore, likely receiving a similar particle flux. Due to 7 substantial differences in bottom water oxygen concentration (<3 to 77 µmol/L) and 8 sedimentation rate, substantial differences exist in the time the biomarker lipids are exposed to 9 oxygen in the sediment. Long chain alkyl diol and keto-ol concentrations in the surface 10 sediments (0-0.5 cm) decreased progressively with increasing oxygen exposure time, 11 suggesting increased oxic degradation. The 1,15-keto-ol/diol ratio (DOXI) increased slightly 12 with oxygen exposure time as diols had apparently slightly higher degradation rates than keto-13 ols. The ratio of 1,14-vs. 1,13-or 1,15-diols, used as upwelling proxies, did not show 14 substantial changes. However, the C 30 1,15-diol exhibited a slightly higher degradation rate 15 than C 28 and C 30 1,13-diols, and thus the Long chain Diol Index (LDI), used as sea surface 16 temperature proxy, showed a negative correlation with the maximum residence time in the 17 oxic zone of the sediment, resulting in ca. 2-3.5 ºC change, when translated to temperature.
Introduction
The U K' 37 index (Eq. 
Diols and keto-ols 203
The surface sediments contained a range of diols and keto-ols. Diols consisted of C 28 -204 C 34 1,13-, 1,14-and 1,15-isomers, dominated by the C 30 1,14-diol ( Supplementary Table S1 ).
205
The keto-ols consisted of C 30 -C 34 homologues with the keto group at the 15 position
206
( Supplementary Table S1 ), and low abundance of the C 30 1,14-keto-ol (data not shown). The
207
concentrations of diols used for the LDI in the surface sediments decreased strongly with 208 water depth from 4.3, 0.14 and 0.11 µg/g to 0.15 and 0.01 µg/g for C 30 1,15-, and C 30 -C 28 209 1,13-diols, respectively, with the largest decrease in the suboxic zone ( Fig. 2c ). The 210 concentration of the other abundant 1,15-diol, the C 32 1,15-diol, decreased with water depth 211 from 1.28 to 0.04 µg/g (Fig. 2b ). The 1,14-diols shows a similar pattern as the 1,13 and 1,15-212 diols, i.e. C 28 and C 30 1,14-diols decreased from 4.5 and 4.1 µg/g, respectively, to ca. 0.2 µg/g 213 ( Fig. 2b ). The concentration of the mono-unsaturated C 28 1,14-diol decreased from 0.22 to affected by oxic degradation. Low abundances of biomarkers may lead to analytical biases as 298 has been observed with the U K' 37 (Villanueva and Grimalt, 1997 
